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(54) Articles having imageable coatings 

(57) A heat imagable article has, in a single layer 
polymeric coating or in an inner layer of a multi-layer 
polymeric coating on a substrate, a polymeric matrix 
material, for example a phenolic resin, and, dispersed 
therein, polymeric particles, for example of polyethylene 



or polytetrafluoroethylene. The coating may contain a 
radiation absorbing compound so that suitable electro- 
magnetic radiation, preferably infra-red radiation, may 
be used to heat the coating imagewise. The presence 
of the particles increases the physical robustness of the 
layer. 
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Description 



Field of the Invention 



5 [0001] The present specification relates to articles having positive working heat imagable coatinqs for examole ore- 
cursors which are imaged and deveioped in the production of lithographic printing p'lates anc S£j X The 

printing plates, electronic parts and masks. a H 

10 Background of the Invention 

[0002] A generally used type of Itthographic printing plate precursor has a radiation sensitive coating applied to an 
ZEZ » t P ° S ' t,V , e WOrkin9 Pr6CU,S0r h3S 9 r9diati0n sensKive coatin 9- wnich after imagewise exposure 

13 ZTTolT WaVe,e , n9th beC0m8S m ° re S0 ' Uble the exposed areas than in the "on-exposed areas in a 
'5 developer. Only the remaining, image, area of the coating is ink-receptive 

E t Tha differ t en tiat ! 0n betWeen image and non-image areas is made in the exposure process where a film is 

llZtlTST 9 P 16 Pr6CU,SOr With 3 VaCUUm t0 6nSUre 900d COntact ' The Panting plate precursor is then 
exposed to a radiation source; conventionally this has been a UV radiation source. In the case where a positive printing 

plate precursor ,s used, the area of the film that corresponds to the image in the printing plate precursor is opaque o 
that no „g ht wilI Mke tne jntjng p|ate precursor( whereas grea ^ JP^ r-s opa, ue o 

development transmission of light to the coating which becomes more soluble and is removed on 

!h!°r!i, Jn « 6 manUfac , 1Ure 0f e,ectronic P arts such as Printed circuits, after exposure to radiation and development 
the resist pattern ,s used as a mask for forming the patterns onto the underlying electronic elements - for example by 

I EE Inn Z h y ' n9 C0PP8r ,0 J!: ° Ue t0 thS hi9h reS0lUti0n demands and the requirements of high resistance to 
dlv^nnltf q "r S ' P ° Srt : e - WO,1<,n9 SyStemS are Wide, y used ln P articul *r, in the main there have Seen used alkali 
developable positive working resists mainly composed of alkalisoluble novolac resins 

!?°! 51 Jl° IT" ° f electronic P arts whose manufacture may use a resist include printed wiring boards (PWBs) 
SSA ^ 1 a ?T-' Com P risin 9 P^ive elements such as resistors, capacitors and inductors; multichip devices 
(MDCs); and integrated circuits (ICs). These are all classified as printed circuits 

fn!I! 61 H lr ? a9able ° om P°! iti0nS may alS ° be t0 plastics films in order t0 ,orm masks. The required pattern is 

formed on the mask, which ,s then used as a screen in a later processing step, in forming a pattern on, for example 
a printing plate or electronic part precursor. example, 
[0007] Common to virtually all commercial applications of positive worKing systems employing UV radiation over 
nSl 603 ?! 5 If™ com P° sitions comprising alkali soluble phenolic resins and naphthoquinone diazide (NQD) 
denvatives Jhe NQD denvatives have been simple NQD compounds used in admixture with resins, or NQD resin 
esters in winch the photoactive NQD moiety has been chemically attached to the resin itself, for example by esterif i- 
cation of the resin with an NQD sulphonyl chloride. ' 
[0008] As demands on the performance of UV sensitive positive working coatings have increased so NQD technology 
mnnofT a f ti0n ' ^ ^ imaging tecnnolog y is makin 9 new demands on coatings. 

525 th ! ^ ^ VIS t nSW P ° SitiVe W ° rking " eat Sensitive s y stems ' t0 m eet the new demands. Our new systems 
f»?o SUbjSCt ° f ° Ur P3tent applications WO 97/39894, WO 99/01796, WO 99/01 795.WO 99/08879 

WO 99/2 715, WO 99/21 725 and WO 99/1 1 458 which are hereby incorporated by reference in their enTefi HeaUs 
of n^ferahi t, " 9S asc " bed by induction, using a heated body such as a stylus, orby charged particle radiation, 
°n«™ 1 V ' y mSanS °' mfra " red radiation ' the ^nS 5 the n containing suitable infra-red absorbers 

E LmI"7 SVS T? ar ° VSry f SCtiVe and 8re h pr0dUCtion ' and proving ve, V successful in the marketplace, 
but it would be desirable to improve them further, by making their coatings more resistant to the effects of movement 

for example wrth.n the manufacturing plant; during transportation from the manufacturing plant to a customer's site : 

and within the customer's site. One example of a source of problems in the customer's site is at the image setter. This 

win often have linear conveying equipment to convey a precursor into and out of the image setter, and this can leave 

markings m the travel direction, and/or it may have lifting equipment which can leave markings caused by elastomeric 
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[001 1 ] It is an object of the invention to provide articles having coatings which may be imaged by heat, the articles 
having good res.stance to the effects of movement, especially caused by mechanical handling equipment, notably 
such equipment used by printers and printed circuit board manufacturers 
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SUMMARY OF THE INVENTION 

[001 2] We have devised technology which offers improvement of our new systems mentioned above, such that their 
coatings continue to show good developabillty, with heated areas dissolving in aqueous developers and with unheated 
areas remaining insoluble in such developers, but wherein the coatings have improved mechanical properties. 
[001 3] In accordance with a first aspect of the invention there is provided a positive working heat imagable lithographic 
precursor comprising a substrate and a polymeric coating thereon, wherein all of the polymeric coating thereon is in a 
single layer applied to the substrate by application of an organic solvent containing the polymeric material of the pol- 
ymeric coating, and removal of the organic solvent, wherein the coating comprises a polymeric matrix material and 
polymeric particles therein, wherein the polymeric matrix material is soluble in an organic solvent and the polymeric 
particles are insoluble in the organic solvent, the coating having the property that when Imagewise heated and then 
subjected to an aqueous developer, heated regions of the coating are selectively removed by the aqueous developer 
leaving behind unheated regions. 

[0014] In accordance with a second aspect of the invention there is provided a positive working heat imagable lith- 
ographic precursor comprising a substrate and a polymeric coating thereon, wherein the polymeric coating thereon is 
provided in more than one layer, wherein one layer of the coating, not being the outer layer, is formed by application 
of an organic solvent containing the polymeric material of that layer, and removal of the organic solvent, wherein that 
layer comprises a polymeric matrix material and polymeric particles therein, wherein the polymeric matrix material is 
soluble in an organic solvent and the polymeric particles are insoluble in the organic solvent, the coating having the 
property that when imagewise heated and then subjected to an aqueous developer, heated regions of the coating are 
selectively removed by the aqueous developer leaving behind unheated regions. 

[001 5J Preferably the polymeric particles are such that the coating containing them has improved mechanical prop- 
erties, compared with a corresponding coating with no such particles (that is, in which the weight proportion which 
would have been constituted by the polymeric particles is instead constituted by the same weight of matrix material). 
Preferably the coating containing polymeric particles has improved resistance to mechanical handling equipment used 
in the manufacture and/or use of lithographic plate precursors and/or plates. 

BRIEF DESCRIPTION OF THE DRAWING 



[0016] Figure 
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Illustrates 


a 


micrograph 


showing 


the 


scratch 


resistance 


test 


result for 
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substrate coating (see 


ex- 


ample 18). 


























[0017] Figure 
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illustrates 
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micrograph 


showing 


the 


scratch 


resistance 


test 


result for 


a 


substrate coating (see 


ex- 


ample 19). 


























[0018] Figure 
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illustrates 
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micrograph 


showing 


the 


scratch 


resistance 


test 


result for 
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substrate coating (see 


ex- 


ample 20. 


























[0019] Figure 


4 


illustrates 


a 


micrograph 


showing 


the 


scratch 


resistance 


test 


result for 


a 


substrate coating (see 


ex- 


ample 21). 


























[0020] Figure 


5 


illustrates 


a 


micrograph 


showing 


the 


scratch 


resistance 


test 


result for 


a 


substrate coating (see 


ex- 


ample 22). 


























[0021] Figure 


6 


illustrates 


a 


micrograph 


showing 


the 


scratch 


resistance 


test 


result for 


a 


substrate coating (see 


ex- 



ample 23). 

[0022] Figure 7 illustrates a micrograph showing a substrate coating (see example 21 ). 
[0023] Figure 8 illustrates a micrograph showing a substrate coating (see example 22). 

DETAILED DESCRIPTION OF THE INVENTION 

[0024] Suitably the polymeric matrix material comprises one or more materials selected from a polymer or copolymer 
of styrene, a polymer or copolymer of hydroxystyrene, notably of 4-hydroxystyrene or 3-methyl-4-hydroxystyrene, a 
polymer or copolymer of an alkoxystyrene, notably of 4-methoxystyrene, a polymer or copolymer of acrylic acid, a 
polymer or copolymer of methacrylic acid, a polymer or copolymer of acrylonitrile, a polymer or copolymer of aery lamlde, 
a polymer or copolymer of vinyl alcohol, an acrylate polymer or copolymer, a polymer or copolymer of methacrylamide, 
a sulphonamido or imido polymer or copolymer, a polymer or copolymer of maleiimide or of alkylmaleiimide or of 
dialkylmaleiimide, a polymer or copolymer of maleic anhydride (including partially hydrolysed forms), a hydroxycellu- 
lose, a carboxy cellulose and a phenolic resin. Preferably the polymeric matrix material comprises a phenolic resin, 
especially a novolac resin. Blends of such materials may, of course, be employed in the polymeric matrix material. 
[0025] Particularly useful phenolic resins in this invention are condensation reaction products between appropriate 
phenols, for example phenol itself, C-alkyl substituted phenols (including cresols, xylenols, p-tert-butyl-phenol, p-phe- 
nylphenol and nonyl phenols), diphenols e.g. bisphenol-A (2,2-bis(4-hydroxyphenyl)propane), and appropriate alde- 
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SndL f t°on ?h mPle ,om f da ^ chloral - acetaldehyde and furfuraldehyde and/or ketones for example acetone De- 
S^iSS"^ r ° Ute C ° ndenSati0n a ra ^ e of phen ° ,ic ™»"* vWth varying structures and prop- 

n?J?lJ antoU>ar ! y USefU ' 'V^ 8 ' nVenti0n are n0V0lac resins ' rcsole resins and novolao/resole resin mixtures Most 

I hTTnTi T 01 " 6 8nd there,0re the Physical P r °P erties of the resi " An aldehySe phenol 

no™ c f a " d 1 :1 ' P re,erab| y 0 5:1 t0 °- 8:1 and an acid catalyst Is used to prepare novolac resins 
[0027] Examples of suitable novolac resins have the following general structure 
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[0028] Suitably the polymeric particles constitute at least 0.25%, preferably at least 0.5%, more preferably at least 
[0029] suitably the polymeric particles constitute up to 50%, preferably up to 40%, more preferably up to 30% vet 

ySmFfiSSSF? m ° St r erab * Up 10 20% ' an * «P to 14%. by weight of "e coa i ng ' " 

St. Sp6CrflCat,on we, 9 ht Percentages are expressed with reference to the solid coating without the organic 

SS2Lfp?SJ ly - th .f T-T diame,erof the P°'y meric P artic '<* ■ in the range 0.5-15 micrometers, preferably 1-10 
2^2?' p P , k?' t ? mlcrometers ' as ^ermined visually by an operator using scanning election microscopy 
and a scale. Preferably the mean diameter of the polymeric particles, as thus measured, is larger than me mean 

or 6S l e l S n °f Vh T'," 9 - Wh ". St ^ b ° Und by any thSOry aS t0 h0W the '"^ion 'e benevl thm tSe 

ftwn^he^urfa a 4i| ay ave a stress relieving effect and/or facilitate crack termination; and/or that they protrude 

fromthe surface and are the parts contacted by objects, and thus may protect the rest of the coating from contact wrth 

mafn 2 xmaterS POrtant ^ '" ,0 *' * the interfaCeS between the P*™** a " d 

wh°SLv P ^«l^ CleS J° r , USe J n the PreSent inVenti0n are those which are even| y dis P er ^ ^ the coating, and 
wh ch have relat.vely lowcntical surface tension ( Yc ). Critical surface tension ( 7e ) is discussed in Principles of Polvmer 
Science 3* edition, Ferdinand Rodriguez. ISBN 08911 61 767 at pages 367-370. Figures given here are measTed 
by the standard test described therein at 20 o C. measurea 
[0034] Preferably the particles are of a material which has a Ye value of less than 50 mllli-Nm-i, preferably less than 

JEE T P f y Tf"^ : Part ' CleS ^ 8eleCted fr ° m ° pti0nal, y «*stlt,itod polyolefin, polyamide and poly- 

poEhv a ^«rn ri ^ 

are e^^^ mi.li-Nm-1 and about 1 8.5 ^spectively) 

Koo^m^ 

ations thereof - can be utnized - — absorbing 

Sb^^! 1 ^^^^ ^ US6fU,ly b6 8 Pi9ment ' Which is 8 b,ack bod y or broad band absorber. 
It may be cartoon such as carbon black or graphite. It may be a commercially available pigment such as Heliogen Green 

as 2£S S JJET N ' 9r0Sine ^ NG1 38 SUpP ' ied by NH Laboratories "» » M »°n Biue (C... Pigment Blue 27) 

Sd SraSaVdtntrf 9 it XT ^ USe,U " y " '"^ Mg * te — * "° radiation 
S r r6 - f e f r l bly , thS in,ra ' r6d absorbin 9 compound is one whose absorption spectrum is significant at the wave- 
,m?vL P Ut0ftnelaSerWniCh ^ 

merocyanme, cyanme, indolizine, pyrylium or metal dithioline classes. quarynum, 
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[0041] Suitably the radiation absorbing compound, when present, constitutes at least 0.25%, preferably at least 
0.5%, more preferably at least 1 %, most preferably at least 2%, of the total weight of the coating. Suitably the radiation 
absorbing compound, when present, constitutes up to 25%, preferably up to 20%, and most preferably up to 15%, of 
the total weight of the coating. There may be more than one radiation absorbing compound. References herein to the 
proportion of such compound(s) are to their total content. 

[0042] The coating may comprise one or more insolubilizer(s) to confer on the coating the property that unheated 
regions of the coating have reduced solubility in an aqueous developer, compared with a corresponding coating without 
the insolubilizer(s). In a coating having more than one layer the insolubilizer(s) may be in the layer containing said 
particles or it may be in a different layer, for example the outer layer. 

[0043] Said insolubilizer(s) may be covalently bonded to a polymer of the composition or may be a compound which 

is not covalently bonded thereto. 

[0044] Said insolubilizer(s) may be selected from: 

- functional groups as described in WO 99/01795. 

separate reversible insolubilizer compounds, being diazide moieties as described in WO 99/01796. 

- separate reversible insolubilizer compounds, not being diazide moieties, and being as described in WO 97/39894, 
WO 99/08879, WO 99/21715 and WO 99/21725. Examples described include nitrogen -containing compounds 
wherein at least one nitrogen atom is either quaternlzed or incorporated In a heterocyclic ring; or quatemized and 
incorporated in a heterocyclic ring. Examples of useful quartern ized nitrogen containing compounds are cation ic 
triaryl methane dyes such as Crystal Violet (CI basic violet 3) and Ethyl Violet (CI Basic Violet 4). WO 97/39894 
describes lithographic printing applications and WO 99/08879 describes electronic part applications of this tech- 
nology. WO 99/21 71 5 describes improvements to this technology brought about by use of a heat treatment carried 
out as part of the manufacture of articles bearing the composition. WO 99/21725 describes improvements to this 
technology brought about by the use of certain developer resistance aids, notably siloxane compounds. 

[0045] Certain useful compositions of the present invention have the property that when provided as a coating on a 
substrate the solubility of the coating in an aqueous developer is not substantially increased by ambient ultraviolet 
radiation. 

[0046] Certain preferred compositions of the present Invention do not contain diazide moieties, especially quinone- 
diazide moieties. 

[0047] In certain compositions to which the present invention is applied heat imaging is believed to produce areas 
which have transient increased solubility in the developer. After an interval such areas may partially or wholly revert 
to their original, non-imaged level of solubility. Thus the mode of action of such preferred coatings does not require 
heat-induced lysis of the modifying means but, more likely, the break-up of a physicochemlcal complex, which can re- 
form. Consequently, in such embodiments the precursor is contacted with a developer within a time period of 20 hours 
or less of the exposure to imaging heat, preferably within about 120 minutes of exposure, and most preferably within 
5 minutes of exposure. 

[0048] An especially preferred composition of the present invention thus has an infra-red absorbing compound to 
convert infra-red radiation to heat and a said separate reversible insolubilizer compound as described in WO 97/39894 
or WO 99/08879; or an infra-red absorbing compound which converts infra-red radiation to heat and which also func- 
tions as a reversible insolubilizer compound; for example a cyanine dye having both such characteristics. 
[0049] Suitably a reversible insolubilizercompound, when present (whether or not also acting as a radiation absorbing 
compound) constitutes at least 0.25%, preferably at least 0.5%, more preferably at least 1%, and most preferably at 
least 2%; and preferably up to 1 5%, more preferably up to 25%, of the total weight of the composition. There may be 
more than one reversible insolubilizercompound. References herein to the proportion of such compound(s) are to their 
total content. 

[0050] Suitably the composition contains a developer resistance means as defined in WO 99/21725, suitably a si- 
loxane, preferably constituting 0.1 -1 0wt%, more preferably 1 -1 0wt% of the composition. Preferred siloxanes are sub- 
stituted by one or more optionally-substituted alkyl or phenyl groups, and most preferably are phenylalkylsiloxanes 
and dialkylsiloxanes. Preferred siloxanes have between 10 and 100 -Si(R 1 )(R2)0- repeat units. The siloxanes may be 
copolymerised with ethylene oxide and/or propylene oxide. For further information on preferred siloxanes the definitions 
in WO 99/21725 may be recited. 

[0051] A coating present on a precursor of the invention may contain a carboxylic acid derivative of a cellulosic 
polymer, in order to increase its chemical resistance. In a precursor of the present invention having a multi-layer coating 
such a polymer is preferably present in the outer layer. 

[0052] The presence of the carboxylic acid derivative of a cellulosic polymer appears to confer upon the compositions 
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of at least two of them; and most preferably to organic liquids of all three of them Q 
[0053] Suitably the carboxylio acid derivative of a cellulosic polymer provides at least 0 25% preferablv at least 0 fiy 

sl^^^vxst acid derLve &^^*zsz. 

WJS^^SSS of the carboxy,ic ac,d derivative of *• ce,,u,osic po *™ does -* 2io, 

comp 7 ound ACid " " m "" 9ramS ° f P ° taSSiUm hydroxide needed t0 " eutral * e 1 9™ of the acidic 

ESL. .£^,21^^* 8 Ce " U, ° SiC ^ ™ >° * a ° id of a ce.lulose a.- 

2?i . The ,. Cart> ° xylic acid deriva,ive of 8 ^llulosic polymer may be a reaction product of a cellulosic polymer and 
l^T^ZT^' °' " aCid there ° f - The cart "*y' ic acid * «- «" anhyrerma r y a be 



Y is suitably of the formula 



o o 



-(CR 1 R 2 ) n - or -CR 5 =CR 6 - 



Ti ; ZnTth 9 f T 1 1 ° 6 ' R inde P endent| y Went, a hydrogen atom or an alkyl group (and when 

™ , 1 , 6 9r ° UpS R " eed n0t be identioal with each ° ther >- R2 represents a hydrogen atom or an al Z 
group (and when ,s greater than 1 the groups R* need not be identical with each other) RS repSems a nvdroS 
atom or an alkyl group, R* represents a hydrogen atom or an alkyl group, or R* and RB ZJS^SiiSt e 3E 
such that the group -CRS=CRB. is an optionally substituted ary. or heTeroary. group P 
[0060] Any a.kyl group is suitably a C„ alkyl group, preferably a C,. 4 alky, group, and, most preferably, a methyl 

[0061] An optionally substituted aryl group may be an optionally substituted naphthvl or oreferablv „n onti n n a ii„ 
subsmuted phenyl group (such that the relevant anhydride is phthalic anhydride) P * P na " y 

S 1 o?2 0 a!e Sro^S ThT* 9r ° UP SUita ^ C ° mpriSe 5 ° r 6 ^ atoms ° f which 1 <" -ore, pref- 

2?J i , L ♦ 6d fr ° m OXy9en ' SUlphUr or nitr °9 en ' Preferred heteroaryl groups have 1 oxygen 

atom; or 1 sulphur atom; or 1 or 2 nitrogen atoms H oxygen 

C 006 3 alkv| O C ti0n hiS^ UentS ° f n ary i° r heter0a,Vl 9r ° Up may SUitab, y be selected from hal °9*n atoms, and from 
°" alky '' hal0alkyl ' c y ano > °i-4 alk °*y and carboxylic acid groups. There may suitably be 1-3 substi uents but 
preferred aryl or heteroaryl groups are unsubstituted. suosmuems out 

[0064] Most preferably Y is selected from the following groups: 

-CR 1 R 2 -CR 3 R 4 - -CR 5 =CR 6 - 
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wherein each of R 1 , R 2 , R 3 , R 4 , R 5 and R 6 independently represents a hydrogen atom or an alkyl group. 
[0065] Particularly preferred carboxylic acid derivatives of a cellulosic polymer are the materials commercially avail- 
able under the names CAP (cellulose acetate phthalate), CAHP (cellulose acetate hydrogen phthaiate - CAS No 
25 9004-38-0) and CAT (cellulose acetate trimellitate - CAS No 52907-01-4). Cellulose acetate propionate (CAS No 
9004-39-1) and cellulose acetate butyrate (CAS No 9004-36-8) are also commercially available and may be useful. 
[0066] In the present invention there is a requirement that the cellulosic polymer has carboxylic acid functionality but 
. It may have further functional groups, for example hydroxyl groups or alkoxy groups, or groups containing an amide 
functionality. 

30 [0067] The coatings of the precursors of the invention may contain other ingredients such as stabilising additives, 
inert colorants, and additional inert polymeric binders as are present in many positive working coatings. 
[0068] After the removal of the organic solvent the precursor may be subjected, as part of its manufacture, to a 
stabilizing heat treatment step. We favor carrying out the heat treatment at a temperature of at least 40°C, preferably 
at least 45° C, most preferably at least 50°C. As regards the upper limit, we favor using a temperature not in excess 

35 of 90°C, preferably not in excess of 85°C, most preferably not in excess of 60°C. In general, heat treatments in which 
the maximum temperature does not exceed the glass transition temperature (Tg) of the composition (as measured by 
differential scanning calorimetry (DSC) at a heating rate of 1 0°C/minute) are favored. Such heat treatments are suitably 
carried out on a stack of precursors or on a precursor coil, and so are efficient. 

[0069] We favor carrying out such a heat treatment for at least 4 hours; and preferably for at least 24 hours and most 

40 preferably for at least 48 hours. 

[0070] Preferably such a heat treatment takes place under conditions which inhibit the removal of water from the 
precursor, for example by wrapping the precursor (or preferably a stack or coil thereof) in a water impermeable material 
and/or by using humidity control. For further information on such heat treatments WO 99/21715 can be referred to. 
[0071] A substrate may comprise a metal layer. Preferred metals include aluminum, zinc, copper and titanium. 

45 [0072] A substrate in embodiments of the invention intended as printing plate precursors may be arranged to be non- 
ink-accepting. Said substrate may have a hydrophilic surface for use in conventional lithographic printing using a fount 
solution or it may have an ink-repelling surface suitable for use in waterless printing. 

[0073] For printing applications the substrate may be aluminum which has undergone the usual graining anodic, and 
post-anodic treatments well known in the lithographic art for enabling a radiation sensitive composition to be coated 

50 thereon and for its surface to function as a printing background. Another substrate which may be used in the present 
invention in the context of lithography is a plastics material base or a treated paper base as used in the photographic 
industry. A particularly useful plastics material base is polyethylene terephathlate which has been subbed to render its 
surface hydrophilic. Also a so-called coated paper which has been corona discharge treated can be used. 
[0074] Preferred printing plates have a substrate which has a hydrophilic surface and an oleophilic ink-accepting 

55 coating. 

[0075] For electronic part applications the substrate may comprise a copper sheet, for example a copper/plastics 
laminate. After imaging and development an etching agent may be used to remove exposed metal regions, leaving, 
for example, a printed circuit. 



[0076] For certain mask applications the substrate may be a plastics film 

StnTnr.?^ 8 P0S t" iVe t!^ 9 P , at,em be ° btained 8fter P atte ™ise exposure and development of a precursor 
of the present invention. The developer solubility of the coating after it has been subjected to heat during patternwise 

TZT n JT 86 , b ? T ° additi ° nal ° Omp0nentS and/0r bV resin modification - as ^ed herein, and Z 
our earlier patent applications which are referred to. Preferably such measures reduce the solubility of the polymeric 

composition ^pnorto the patternwise exposure. On subsequent patternwise exposure the exposed areas of thecoatinq 

are rendered more soluble in the developer, than the unexposed areas. Therefore on patternwise exposure them a 

the'c^tl 1 e H S ° ,U ? VTT*t ° f UneXP0S6d C ° ating and ° f thS eX0OSed COa ^ in^Posed ^ 
the coating is dissolved, to form the pattern. 

EL 32 TV P : eCUr !°[. 0f the inVenti ° n may in USe be P attemwise seated indirectly by exposure to a short 
c 2 TrZ T J> ^'^transmitted or reflected from the background areas of a graphic original located In 
contact with the recording material. 

J2L JlT f 6Vel0Per If d6 f 6ndent ° n the " atUre ° f the ° 0atin9, but te preferablv an a « ueous devel °P a ''. Common 
componentsof ^aqueous developers are surfactants, chelating agents such as salts of ethylenediaminetetraaceticacld 

z:jlt^ 

metasilicates, hydroxides and bicarbonates, and mixtures of the foregoing 

fn! 8 °L ! hS P °l ymeriC material USed in the coating < not includin 9 *e particles) is inherently soluble 

n an alkaline developer. Suitably it is rendered insoluble in an alkaline developer by means of one or more insolubilizer 

is 2fJ rl i US6 ' f T f 38 3 C ° atin9 ' '* ' S m ° re S0 ' Uble an alkaline dev «'°Perthan it is in neutral liquids, such 
™ US COatings may be substantially Insoluble in neutral liquids, such as water 

silicates. ^ an aqU60US deVel0P6r 18 a " a ' kaline deVe '° Per COntalnin9 ° ne ° r more inorganic or or 9 anic met a- 
[0082] In the specification when we state that a coating is developer soluble we mean that it is soluble in a selected 
developer to an extent useful in a practical development process. When we state that a coating is developer insoluble 

K J" aCC ° rdance wiXi ] a th j rd as P ect of *e invention there is provided a method of manufacturing a precursor 
of the first or second aspect of the invention, comprising the following steps carried out in the order stated: 

(a) making a liquid composition comprising the organic solvent, the polymeric matrix material dissolved therein 
and the polymeric particles dispersed therein; 

(b) applying said liquid composition to the substrate; and 

(c) removing the organic solvent. 

ESfS Preferably ' a stabilizing heat treatment step, as defined above, is carried out subsequent to step (c) 
[0085] n accordance with a fourth aspect of the invention there is provided a method for preparing a lithographic 
printing plate, mask or electronic part from a precursor of the first or second aspect, the method comprising the steps of 

(i) heating the coating imagewise; and 

(ii) removing the heated regions of the coating using said aqueous developer. 

[0086] The heating of selected areas is preferably effected by the use of infra-red electromagnetic radiation, suitably 
in the range 600-1200nm, the coating preferably containing a radiation absorbing compound as defined above or a 
radiation absorbing compound being provided as a separate layer. Alternatively charged particle radiation could be 
used to deliver heat. Alternatively heat could be delivered directly, by a heated body applied to the coating or to the 
reverse face of the substrate. In this case no radiation absorbing compound is needed 

[0087] In preferred methods the electromagnetic radiation is employed. Preferably the radiation is of wavelength at 
least 650nm, preferably at least 700nm, and more preferab^ at least 750nm. Most preferably it is at least BOOnm 
i the radiation Is of wavelength not more than 1350nm, preferably not more than 1300nm, more preferably not 
more than 1200nm, and most preferably not more than 11 50nm. 

[0088] The radiation may be delivered by a laser under digital control. Examples of lasers which can be used to 
expose coatings suitable for the method of the present invention include semiconductor diode lasers emitting at be- 
tween 600nm and 1400nm, especially between 700nm and 1200nm. One example is the Nd YAG laser which emits 
at 1064nm and another is the diode laser used in the Creo Trendsetter thermal image setter, which emits at 830nm 

rnnoo? T' p0Wer and whose radiation is absorbed b V the coating to produce heat, can be used' 

[0089] In accordance with a fifth aspect of the present invention there is provided an article prepared by a method 
of the fourth aspect of the invention. 

[0090] In accordance with a sixth aspect of the present invention there is provided a positive working heat imagable 
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lithographic precursor comprising a substrate and a polymeric coating thereon, wherein the polymeric coating thereon 
is provided in more than one layer, wherein one layer of the coating, not being the outer layer, is formed by application 
of an organic solvent containing the polymeric material of that layer and removal of the organic solvent, wherein that 
layer comprises a' polymeric matrix material and polymeric particles therein, wherein the polymeric matrix material is 
soluble in an organic solvent and the polymeric particles are insoluble in the organic solvent, the coating having the 
property that when imagewise heated and then subjected to an aqueous developer, heated regions of the coating are 
selectively removed by the aqueous developer leaving behind unheated regions. 

[0091] In accordance with a seventh aspect of the present invention there is provided a method of preparing a lith- 
ographic printing plate, mask or electronic part from a precursor as defined above, the method comprising the steps of 

(i) heating the coating imagewise; and 

(ii) removing the heated regions of the coating using said aqueous developer. 

[0092] In accordance with an eighth aspect of the present invention there is provided a positive working heat imagable 
printing plate precursor or electronic part precursor or mask precursor, comprising a substrate and a polymeric coating 
thereon, wherein all of the polymeric coating thereon is in a single layer applied to the substrate by application of an 
organic solvent containing the polymeric material of the polymeric coating, and removal of the organic solvent, wherein 
the coating comprises a polymeric matrix material and polymeric particles therein, wherein the polymeric matrix material 
is soluble in an organic solvent and the polymeric particles are insoluble in the organic solvent, the coating having the 
property that when imagewise heated and then subjected to an aqueous developer, heated regions of the layer are 
selectively removed by the aqueous developer leaving behind unheated regions; wherein the coating has improved 
mechanical properties, compared with a corresponding coating with no such particles. 

[0093] In accordance with a ninth aspect of the present invention there is provided a method of improving the me- 
chanical properties of a coating provided on a heat imagable printing plate precursor or electronic part precursor or 
mask precursor, the precursor comprising a substrate and a polymeric coating thereon, wherein all of the polymeric 
coating thereon is in a single layer applied to the substrate by application of an organic solvent containing the polymeric 
material of the polymeric coating, and removal of the organic solvent, wherein the coating comprises a polymeric matrix 
material and polymeric particles therein, wherein the polymeric matrix material is soluble In an organic solvent and the 
polymeric particles are insoluble in the organic solvent, the coating having the property that when imagewise heated 
and then subjected to an aqueous developer, heated regions of the layer are selectively removed by the aqueous 
developer leaving behind unheated regions; wherein the coating has improved mechanical properties, compared with 
a corresponding coating with no such particles. 

[0094] In accordance with a tenth aspect of the present invention there is provided a positive working heat imagable 
lithographic precursor comprising a substrate and a polymeric coating thereon, wherein the polymeric coating thereon 
is provided in more than one layer, wherein one layer of the coating, not being the outer layer, is formed by application 
of an organic solvent containing the polymeric material of that layer, and removal of the organic solvent, wherein that 
layer comprises a polymeric matrix material and polymeric particles therein, wherein the polymeric matrix material is 
soluble in an organic solvent and the polymeric particles are insoluble in the organic solvent, the coating having the 
property that when imagewise heated and then subjected to an aqueous developer, heated regions of the coating are 
selectively removed by the aqueous developer leaving behind unheated regions; preferably wherein the coating has 
improved mechanical properties, compared with a corresponding coating with no such particles. 
[0095] In accordance with an eleventh aspect of the present invention there is provided a method of improving the 
mechanical properties of a coating provided on a heat imagable printing plate precursor or electronic part precursor 
or mask precursor, the precursor comprising a substrate a polymeric coating thereon, wherein the polymeric coating 
thereon is provided in more than one layer, wherein one layer of the coating, not being the outer layer, is formed by 
application of an organic solvent containing the polymeric material layer and removal of the organic solvent, wherein 
that same layer comprises a polymeric matrix material and polymeric particles therein wherein the polymeric matrix 
material is soluble in an organic solvent and the polymeric particles are insoluble in the organic solvent, the coating 
having the property that when imagewise heated and then subjected to an aqueous developer, heated regions of the 
coating are selectively removed by the aqueous developer leaving behind unheated regions; preferably wherein the 
coating has improved mechanical properties, compared with a corresponding coating with no such particles. 
[0096] It will be apparentthatthe present invention is connected to previous inventions we have made and the content 
of the following patent applications is hereby incorporated by reference in their entirety: 

WO 97/39894, WO 99/01795, WO 99/01796, WO 99/21716, WO 99/21725, WO 99/08879 and WO 99/11458. 
[0097] The following examples more particularly serve to illustrate the present invention described hereinabove. 
These examples are not intended to limit the invention in any way. One of ordinary skill in the art can propose numerous 
modifications based on the teachings herein, all of which are encompassed by this invention. In these examples the 
following products were used: 
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LB6564 - a phenol/cresol novolak resin marketed by Bakelite, UK, and believed to have the structure: 




n=m 



LB 744 - a cresol novolak resin marketed by Bakelite, UK, and believed to have the structure: 




KF654B PINA as supplied by Allied Signal, Middlesex, UK, and believed to have the 



structure: 



H a C x ,CH 3 CI 



H 3 C^ /CH 3 



I 

Cl-L 




2^&S£££- 42555, Gen,ian Vi0,et) as supp,ied by A,drich Chemioal Co ^ ° f °— ■ uk - - 
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5 



10 



15 




20 [0098] Silikophen P50X: a phenyl methyl siloxane as supplied by Tego Chemie Service GmbH of Essen, Germany. 
[0099] COMBIFIX and SUBSTIFIX - standard "alcohol replacement" fount solution additives, each comprising sur- 
factants, and available from Horstmann-Steinberg of Germany. Printers add them, and similar products, to fount solu- 
tions in order to keep the substrate ink free, to soften the water and to aid ink dispersion over the surface of the 
lithographic precursor. 

25 [0100] Particles A: Fluoroslip 525 : a polyethylene/polytetrafluoroethylene powder as supplied by Blagden Chemicals 
of Westerham, Kent, UK. 

[0101] Particles B: Shamrock SST-3D : a polytetrafluoroethylene powder as supplied by Blagden Chemicals. 
[0102] Particles C: Shamrock SST-4 : a polytetrafluoroethylene powder as supplied by Blagden Chemicals. 
[0103] Particles D: Shamrock S-395-N5 : a high molecular weight polyethylene powder as supplied by Blagden 
30 Chemicals. 

[0104] Particles E: Orgasol 2001 UD NAT 2 : a polyamide resin as supplied by ELF Atochem UK, LTD, of Newbury, 
Berkshire.UK. 

[0105] Aluminum Substrate A: 0.3 mm aluminum sheet that has been electrogram ed in hydrochloric acid, then an- 
odised, and then treated with an aqueous solution of an inorganic phosphate. 
35 [0106] Polyester Substrate A: 0.18 mm polyester film as supplied under the trade mark PLAN FOIL by Kodak Poly- 
chrome Graphics, Leeds, UK. 

[0107] Developer A: 14 wt% sodium metasilicate pentahydrate in water. 

[01 08] Gretag Densitometer: a Gretag D 1 9C densitometer available from Colour Data Systems Limited, the Wirral, 
UK, and used to compare actual screen densities with expected screen densities. 
40 [0109] DUR-O-Test: a scratch testing instrument manufactured by BYK Gardner GMBH of Geretsried, Germany. The 
instrument consists of a sleeve containing a pressure spring than can be compressed to various tensions by means 
of a slide. This spring acts upon a protruding tungsten carbide needle. The spring can be replaced in order to change 
the force available. 

[0110] Heidelberg Speedmaster: a Heidelberg Speedmaster 52 printing press available from Heidelberg Graphic 

45 Equipment of Leeds, UK. 

[0111] Mercury Processor: a commercially available processor as supplied by Kodak Polychrome Graphics, Leeds, 

UK under the trade mark KODAK POLYCHROME GRAPHICS MERCURY MARK V, model 850. 

[0112] Mathis Labdryer: a Mathis Labdryer oven as supplied by Werner Mathis AG, Germany. 

[0113] Sanyo Gallenkamp: a Sanyo Gallenkamp environmental chamber, model number HCC01 9. PF1 .Fas supplied 

so by Sanyo Gallenkamp of Leicester, UK. 

[0114] Creo Trendsetter 3244 AL: a commercially available plate setter, operating at a wavelength of 830 nm and 
supplied by Creo Products of Burnaby, Canada. The plate setter has an automatic plate loading and unloading appa- 
ratus. Unexposed plate precursors are loaded into a cassette. The plate precursors are transported from the cassette 
onto the drum of the plate setter by means of rubber air-driven elastomeric lifting disks, which attach to the precursor 

55 surface and drive it onto the imaging drum. The same elastomeric lifting disks remove the plate precursor and place 
it on a conveyor, which feeds it into the developing processor. 

[0115] In the experiments described below, all of the imaging and development tests were carried out on precursors 
having Aluminum Substrate A, and all of the scratch tests were carried out on Polyester Substrate A. 
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Examples 1 and 2 



[01 16] Coating formulations for Examples 1 and 2 shown in the table below were prepared as solutions in 1 -meth- 

TnTth : T" 6 (98 ; 2 ' V0 ' : VOl) - Theparticles were bl ^d intothesolventlnahighshearmixerfoM mrnu e 

III?' tk COm P. OSit, °" was kept mobile until use b y Senile turning (1 revolution eve.y 2 seconds) on a standard barrel 
roller. The coat.ng solutions were coated onto Aluminum Substrate A by means of a wire wound bar. The solution 

ZS!T at ™% Were 2 s f leC J ed t0 PTOVide ,hS Specifieel ^ ,ilm ^Positions with a coating weight of 2.0 gnr* for Ex- 
ample 1 and 2.2 gm-2 for Example 2 after thorough drying at 110'C for 90 seconds in the Mathis Labdryer oven 





Example 1 


Example 2 


Resin A 


70 


63 


Resin B 


20 


16 


Dye A 


2 


1.8 


Dye B 


2 


1.8 


Silikophen P50X 


6 


5.4 


Particle B 


0 


10 



Sackid JJ, preCUr ( S0,S J""» heat treated at 55 °C for 72 hours in the Sanyo Gallenkamp oven. All samples were 
sacked with interleaving (a polythene coated paper, number22, 6 gar* available from Samuel Grant, Leeds, UK) and 
and seLlln^with tape Pre ° UrSOrS Were pUt ° n t0p and unde rneath the stack before wrapping the whole stack in paper 

E1U?2 A ^ er ^°! in9 J th , 9 precursors were ima 9ed on the Creo Trendsetter 3244 AL with an imaging energy of 200 
mJcm with a 50% checkerboard image, using the load/unload mechanism, and were subsequently developed In the 
Mercu ry Processor under conditions described in the table below. 

[ ? 11 , 91 ™? plateswerethenins ^^ 

elastomenc Irftmg disks of the Creo Trendsetter load/unload apparatus. Ranking of the damage was made from 0 (no 
damage) to 7 (clear, visible, permanent coating damage), and these rankings are set out in the table below. 





Example 
1 


Example 
2 


Developer A temperature = 25.7°C, processing speed 500 mm/min, 1 day old developer 


4 


0 


Developer A temperature = 25.7°C, processing speed 500 mm/min, 3 day old developer 


6 


1 


Developer A temperature = 24.3°C, processing speed 500 mm/min, 3 day old developer 


5 


1 


Developer A temperature = 22.3°C, processing speed 500 mm/min, 3 day old developer 


3 


0 



Examples 3 (comparative), 4 and 5 

[0120] In these examples the experimental work was as described in Examples 1 and 2 but the Mercury Processor 
contaming Developer A at 22.5'C was set at a speed of 750 mm/min; and elastomeric lifting disk marking was not 
measured. Instead further properties were assessed, as described below. The formulations were as follows 



Material 


Example 3 


Example 4 


Example 5 


LB6564 


70 


63 


63 


LB744 


20 


16 


18 


Silikophen P50X 


6 


5,4 


5.4 


KF654B PINA 


2 


1.8 


1.8 


Crystal Violet 


2 


1.8 


1.8 


Particles C 


0 


10 


0 


Particles D 


0 


0 


10 
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(continued) 



5 



Material 


Example 3 


Example 4 


Example 5 


Film Weight gnrr 2 


2.0 


2.2 


2.2 



Sensitivity 

[0121] 2 to 95% dots were measured on the coated Aluminum Substrate A samples, with the Gretag Densitometer. 
10 The results are given in the following table. 



15 



20 



%Dot 


Example 3 


Example 4 


Example 5 


2 


2 


2 


2 


5 


5 


5 


4 


10 


10 


10 


9 


20 


20 


19 


17 


30 


30 


29 


28 


40 


39 


39 


38 


50 


50 


50 


48 


60 


61 


60 


59 [ 


70 


71 


71 


70 


80 


82 


81 


81 


90 


92 


92 


91 


95 


97 


97 


96 



Examples 6 (comparative), 7 and 8 
Scratch resistance 

[0122] The coating solutions were formulated and coated exactly as for Examples 3-5 but using Polyester Substrate 
A; and no heat treatment was carried out. The coatings on the Polyester Substrate A were tested for scratch resistance 
using the DUR-O-Test instrument. For these tests the needle of the instrument was placed perpendicularly onto the 
coating. A line was drawn approximately 5 cm tong within 1 second, whilst pressing the instrument against the coating 
until the plane' jacket end contacted the test surface. If the substrate could be seen through the coating the specimen 
had failed the test and the force used was noted, but if a mark was made on the coating but did not break through the 
coating a pass was declared. For these tests the yellow spring supplied was used when a force of 0 to 300 cN was 
applied, and the red spring supplied was used when a force above 300 cN was applied. 

[0123] The scratch tests showed that Examples 7 and 8 have good scratch resistance, scratches not being visible 
even at a force of 300 cN. In contrast, Example 6 had much worse scratch resistance, scratches being very clearly 
visible at a force of 300 cN and being quite easily visible at a force of 100 cN. 

Examples 9 (comparative), 10 (comparative) and 11 

[0124] Example 9 was the same as Example 3, also at a coating weight of 2.0 gnrr 2 , on Aluminum Substrate A. 
Example 10 was the same as Example 3, but at a coating weight of 1 .5 grrr 2 . Example 11 was the same as Example 
4, but at a coating weight of 1 .65 grrr 2 Each printing plate precursor was imaged as above with the imaging energy 
adjusted so that the 2, 50, 70, 90 and 95% dots all read within 1% with the Gretag Densitometer. The plates were run 
on the Heidelberg Speedmaster press. At 115000 impressions, only the plate of Example 10 at 1 .5 gnr 2 showed signs 
of wear. 
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10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



Examples 12 (comparative), 13-17 

[0125] Coating formulations of Examples 12-17 described in the table below were prepared in 1-methoxyproDan- 

a bv it ? : 2 ' vo1 : vo v: A,umlnum substrate * The coatjn9 S0,Utl0nS were ***** oJl^^Z^ 

tlTr nS 1 W ' re W ° Und ThG °° atln9 S ° ,Utl0n concent ^ns were selected to give the specified dry film 
compos,t,ons with a coating weight of about 2.0 gm-2 after drying at 11 0*C for 90 seconds in the Mathis labdryeroverT 





Example 12 


Examples 13-17 


Resin A 


in 


OA 

64 


Resin B 


20 


16 


Dye A 


2 


1.8 


DyeB 


2 


1.8 


Siiikophen P50X 


6 


5.4 


Particles A to E respectively 


0 


9 



[0126] All the precursors were heat treated at 55'C for 72 hours, as described above. All precursors were Imaged 

d«i, e h° n r er 32 D 44 with an imaging density of 200 ^ ^ * s ° % ** ^ ^ we re m*J!2£ 

developed ,n the Mercury Processor using Developer A at 22.5'C at a throughput speed of 750 mm/minute 

[0127] Plate imaging performance was assessed by visual comparison of the 50% screen of the examples to the 

Examples 1B (comparative) and 19-23 

[0128] The formulations and coating method was exactly as described for Examples 12-17, except thatthe substrate 
was Polyester Substrate A, and no heat treatment was carried out. 

[0129] | The coatings on the Polyester Substrate A were tested for scratch resistance using the DUR-O-TEST instru- 
ment. The results are set out in the table below. 



Example 


Force needed to Scratch (N) 


18 - (comparative) 


0.5 


19 -Particles A 


20 


20 - Particles B 


20 


21 - Particles C 


20 


22 - Particles D 


10-15 


23 - Particles E 


20 



0130] Photomcrographs for the comparative example, Example 1 8, and for Examples 1 9 to 23, were taken using 
the Olympus BX60F-3 microscope connected to a JVC 3-CCD colour video camera, No. KY-F55B, using Image Pro 

sST 6 S 'V r °^ Media CybemetiCS ° f Mary ' and ' US ' a standarti Pentium P ersonal c °<^ and an Epsom 
Stylus Colour 850 printer. These are digitally reproduced, respectively, as Figures 1 to 6 hereto 

E frw^ S !' 0WS M\ e arative exam P |e . Example 1 8, scratched by the DUR-O-Test instrument with a spring 

ii , ,T n ( t f ^ Sh0WS EXamp ' e 1 9 SCratched b * the DUR-O-TEST instrument with a spring 
tension of 20 N. In Figure 1 the substrate can be clearly seen where the coating was scratched. In Figure 2 the substrate 
» not clearly revealed. Figures shows Example 20 scratched by the DUR-O-TEST instrument wrth a spring tension 
of 20 IN. fjguref shows Example 21 scratched with a spring tension of 20 N. Neither shows any revealed substrate 
[0132] FjgureS shows Example 22 scratched by the DUR-O-TEST instrument with a spring tension of 10 N and 
fjauree shows Example 23 scratched by the DUR-O-TEST instrument with a spring tension of 20 N. Example 22 
shows some revealed substrate and Example 23 shows none. 

[0133] fjgu£ej is a scanning electron micrograph of the coating of Example 21 . Figure 8 is a scanning electron 
micrograph of the coating of Example 22. 
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Examples 24-27 

[0134] Formulations in 1-methoxypropan-2-of : xylene (98 : 2, vol : vo!) were coated onto Aluminum Substrate A 
(Examples 24 and 25) and Polyester Substrate A (Examples 26 and 27), and dried and, in the case of Examples 24 
and 25, heat treated for 72 hours at 55°C, all as described previously. The dry film compositions were as follows. 



15 





Examples 24, 26 


Examples 25, 27 


Resin A 


68.4 


68.4 


Resin B 


19.7 


19.7 


Dye A 


2.0 


2.0 


Dye B 


2.0 


2.0 


Silikophen P50X 


5.9 


5.9 


Particles C 


2.0 


0 


Particles D 


0 


2.0 



[0135] Examples 24 and 25, on Aluminum Substrate A, were imaged in the Creo Trendsetter. The imaging results 
were as the previous comparative examples and indicate that the addition of the particles does not affect the imaging 
ability of the plate. Examples 26 and 27, on the Polyester Substrate A, were tested for scratch resistance using the 
DUR-O-Test instrument. The results were: 



25 



Example 


Force needed to scratch through the coating (N) 


26 


5 


27 


1.5 



30 [0136] While the invention has been described in terms of the foregoing specific embodiments, it will be apparent to 
those skilled in the art that various alterations and modifications may be made to the described embodiments without 
departing from the scope of the invention, which is limited only by the appended claims. The disclosed embodiments 
are provided merely by way of example. 

35 

Claims 



1 . A positive working heat imagable precursor comprising a substrate and a polymeric coating thereon, wherein all 
of the polymeric coating thereon is in a single layer applied to the substrate by application of an organic solvent 
containing the polymeric material of the polymeric coating, and removal of the organic solvent, wherein the coating 
comprises a polymeric matrix material and polymeric particles therein, wherein the polymeric matrix material is 
soluble in an organic solvent and the polymeric particles are insoluble in the organic solvent, the coating having 
the property that when imagewise heated and then subjected to an aqueous developer, heated regions of the layer 
are selectively removed by the aqueous developer leaving behind unheated regions. 

2. A precursor as claimed in claim 1 , wherein the critical surface tension (y c ) of the material of the polymeric particles 
is less than 50 milli-Nnrr 1 . 

3. A precursor as claimed in claim 1 or 2, wherein the polymeric particles are selected from the group consisting of 
substituted-polyolefin particles, substituted-polyamlde particles, substituted-polyacrylic particles, and mixtures 
thereof. 

4. A precursor as claimed in any preceding claim, wherein the polymeric matrix material comprises a material selected 
from the group consisting of a polymer or copolymer of styrene, a polymer or copolymer of hydroxystyrene, a 
polymer or copolymer of an alkoxystyrene, a polymer or copolymer of acrylic acid, a polymer or copolymer of 
methacrylic acid, a polymer or copolymer of acrylonitrile, a polymer or copolymer of acrylamide, a polymer or 
copolymer of vinyl alcohol, an acryiate polymer or copolymer, a polymer or copolymer of methacrylamide, a sul- 
phonamido or Imido polymer or copolymer, a polymer or copolymer of maleiimide or of alkylmaleiimide or of di- 
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nSTS mide ' 3 P °' ymer ^ C ° P ° Vmer ° f malei ° anhydride ' 3 ******** a carboxy cellulose, and a phe- 

5. A precursor as claimed in any preceding claim, wherein the aqueous developer Is an aqueous a.kaline deve.oper. 

6 " c"oatTng UrS ° r " C ' aimed "* C ' aim ' Wherei " the particles constitute 0 25 " 50 *t% of the 

? ' iTanL^t! any preceding claim, wherein the polymeric particles are embedded In the polymeric 
matnx and wherein the mean d.ameter of the particles exceeds the mean thickness of the coating. 

8 ' *nZ UrS °!- as f' aimed in ar, y P recedi "9 claim - therein the coating comprises one or more Insolubilizerfs) to confer 

SiSLSSS.? Pr ° Perty T Unheated re9i ° nS ° f thS COa,ing have reduced solubilit y the aqueoSSer 
compared with a corresponding coating without the insolubillzer(s). oeveioper, 

9 " ^^^SZ!^ wherein the so,ubili * of the coating in the a «— d -°p- * 

11 . A precursor as claimed in claim 1 0, wherein the matrix material contains said absorber compound. 
- 12 ' iX££!££T" 3 PreCUrS ° r SS C ' aimed anV ° f °' aimS ™> C ° mpnSing thG f °"° Wing «eps carried 

(b) applying said liquid composition to the substrate in a single layer and 

(c) removing the organic solvent. 

(i) heating the coating imagewise; and 

(ii) removing the heated regions of the coating using said aqueous developer. 

14 ' l P ^H W ° rk r h6at imaSable ,ithogra P hic P recu *°r comprising a substrate and a polymeric coating thereon 
wherein the polymenc coating thereon is provided in more than one layer wherein one laver of Yhl «ST„n ?Zl 

l^llT^ ' S ^ aPP,i ° ati0n °' 3n ° rSaniC -^KStSn^SS ofSaye 

therrwhe^ 

lThl.tr • T enC rnat " X material iS S0 ' Uble in an or 9 anic s ° lvent a "d the polymeric particles are 

iSS^SS^T^!* coatin ? h . aving the property that when imagewfee hea ^ d and *i. SSS 

15 ' ™S P,at6 ' maSk " Part '™ a P— or - <" claim 

(I) heating the coating imagewise; and 

(ii) removing the heated regions of the coating using said aqueous developer. 

Ln2 ^S5?. aPP " ,°' an ° rganiC S0,Ven, COn,ainin9 the p ^ meric material of the potent coati g 
o»LT«?h th t° rgan ! C SOlVent ' Wherein the coatin 9 ^Prises a polymeric matrix material and polymS 
a? " the P 0lymeric matrix material is sol ^le in an organic solvent and the polyme* pSes 
are msoluble.n the organic solvent, the coating having the property that when imagewise heated and then suJeSed 
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to an aqueous developer, heated regions of the layer are selectively removed by the aqueous developer leaving 
behind unheated regions; wherein the coating has improved mechanical properties, compared with a correspond- 
ing coating with no such particles. 

17. A method of improving the mechanical properties of a coating provided on a heat imagable printing plate precursor 
or electronic part precursor or mask precursor, the precursor comprising a substrate and a polymeric coating 
thereon, wherein all of the polymeric coating thereon is in a single layer applied to the substrate by application of 
an organic solvent containing the polymeric material of the polymeric coating, and removal of the organic solvent, 
wherein the coating comprises a polymeric matrix material and polymeric particles therein, wherein the polymeric 
matrix material is soluble in an organic solvent and the polymeric particles are insoluble in the organic solvent, the 
coating having the property that when imagewise heated and then subjected to an aqueous developer, heated 
regions of the layer are selectively removed by the aqueous developer leaving behind unheated regions; wherein 
the coating has improved mechanical properties, compared with a corresponding coating with no such particles. 

18. A positive working heat imagable lithographic precursor comprising a substrate and a polymeric coating thereon, 
wherein the polymeric coating thereon is provided in more than one layer, wherein one layer of the coating, not 
being the outer layer, is formed by application of an organic solvent containing the polymeric material of that layer, 
and removal of the organic solvent, wherein that layer comprises a polymeric matrix material and polymeric particles 
therein, wherein the polymeric matrix material is soluble in an organic solvent and the polymeric particles are 
insoluble in the organic solvent, the coating having the property that when imagewise heated and then subjected 
to an aqueous developer, heated regions of the coating are selectively removed by the aqueous developer leaving 
behind unheated regions; preferably wherein the coating has improved mechanical properties, compared with a 
corresponding coating with no such particles. 

19. A method of improving the mechanical properties of a coating provided on a heat imagable printing plate precursor 
or electronic part precursor or mask precursor, the precursor comprising a substrate and a polymeric coating 
thereon, wherein the polymeric coating thereon is provided in more than one layer, wherein one layer of the coating, 
not being the outer layer, is formed by application of an organic solvent containing the polymeric material layer 
and removal of the organic solvent, wherein that same layer comprises a polymeric matrix material and polymeric 
particles therein wherein the polymeric matrix material is soluble in an organic solvent and the polymeric particles 
are Insoluble In the organic solvent, the coating having the property that when imagewise heated and then subjected 
to an aqueous developer, heated regions of the coating are selectively removed by the aqueous developer leaving 
behind unheated regions; preferably wherein the coating has improved mechanical properties, compared with a 
corresponding coating with no such particles. 
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